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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula Li [Mn2-x-y Lix Mey] Positive-electrode material for nonaqueous electrolyte 
rechargeable batteries expressed with 04 (0<x<=0.2, 0<y<=0.2, Me:aluminum 5 Co, Cr, Fe, nickel, Mg, Ti). 
[Claim 2] General formula Li [Mn2-x-y Lix Mey] The manufacture method of the positive-electrode material for 
nonaqueous electrolyte rechargeable batteries characterized by being the manufacture method of the positive- 
electrode material for nonaqueous electrolyte rechargeable batteries expressed with 04 (0<x<=0.2, 0<y<=0.2, 
Me:aluminum, Co, Cr, Fe, nickel, Mg, Ti), mixing the raw material which contains elements other than Li first, 
throwing in Li salt continuously, and mixing again. 

[Claim 3] The nonaqueous electrolyte rechargeable battery using a positive-electrode material for nonaqueous 
electrolyte rechargeable batteries according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the Li-Mn multiple oxide as a positive-electrode material used for 
the nonaqueous electrolyte rechargeable battery represented with a lithium secondary battery, its manufacture 
method, and the cell using this. 
[0002] 

[Description of the Prior Art] In recent years, portable-izing of electronic equipment, such as an AV equipment or a 
personal computer, and cordless-ization are progressing quickly, and small and the demand to the rechargeable 
battery which is lightweight and has high-energy density are high as these power supplies for a drive. The 
expectation as a cell whose non-drainage system rechargeable battery, especially lithium secondary battery 
especially have a high voltage and high-energy density to such a demand is great. They are an intercalation, 
LiCo02 which can carry out a day intercalation, and LiNi02 about a lithium as a positive-electrode material for 
lithium secondary batteries which fills these demands. Or research and development of stratified compounds, such 
as a multiple oxide which replaced a part of transition-metals element by these oxides, are done briskly. 
[0003] moreover ~ although it does not have the layer structure — LiCo02 etc. — LiMn 204 which is a Li-Mn 
multiple oxide as a cheap material which has the 4V class same high voltage — moreover, voltage — about 3 — V 
and LiMn02 low a little Development is also furthered. However, when these Li-Mn multiple oxide is used as a 
positive-electrode material for lithium secondary batteries, it is conventional LiCo02. LiNi02 There was a problem 
that it was inferior to a cycle property as compared with the case where it uses as a positive-electrode material. 
Although the method of replacing a part of Mn by Li, or replacing it with aluminum as this cure was also tried, 
although a certain amount of improvement is obtained, it is not enough. Moreover, there was a problem that cell 
capacity was also small. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the positive-electrode material for 
nonaqueous electrolyte rechargeable batteries which was excellent in the cycle property with high capacity, its 
manufacturing method, and the cell using this. 
[0005] 

[Means for Solving the Problem] Therefore, this invention is a positive-electrode material for nonaqueous 
electrolyte rechargeable batteries expressed with general formula Li[Mn2-x-y Lix Mey] 04 (0<x<=0.2, 0<y<=0.2, 
Me:aluminum, Co, Cr, Fe, nickel, Mg, Ti). Moreover, this invention is at general formula Li[Mn2-x-y Lix Mey] 04 
(0<x<=0.2, 0<y<=0.2, Meraluminum, Co, Cr, Fe, nickel, Mg, Ti). It is the manufacture method of the positive- 
electrode material for nonaqueous electrolyte rechargeable batteries expressed. It is the manufacture method of the 
positive-electrode material for nonaqueous electrolyte rechargeable batteries characterized by mixing the raw 
material which contains elements other than Li first, throwing in Li salt continuously, and mixing again. Moreover, 
this invention is the nonaqueous electrolyte rechargeable battery which used the above-mentioned positive- 
electrode material for nonaqueous electrolyte rechargeable batteries. 

[0006] The fall of initial capacity has x large values at 0.2 or more, and 0.2 or more have [ y value ] the large fall of 

initial capacity similarly. 

[0007] 

[Example] Hereafter, based on an example and the example of comparison, this invention is explained concretely. 
In addition, this invention is not limited to a raw material, cell composition, etc. which are shown below. 
[0008] By mixing an aluminum hydroxide with example 1 electrolytic manganese dioxide so that it may be set to 
Mn:aluminum=1.85:0.05, weighing capacity of the lithium carbonate was carried out so that it might be set to 
Li:Mn=l . 1 : 1 .85, and it calcinated after mixture with the ball mill, calcinated at 800 degrees C in the electric furnace 
for 20 hours, it cracked, and the Li-Mn multiple oxide was generated. A coin cell is produced by making this Li-Mn 
multiple oxide into positive-electrode material, a spark test is performed, initial capacity and a cycle property are 
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measured, and the result is shown in Table 1 . in addition, the positive electrode of a coin cell — what carried out 
pressurization molding of what the acetylene black 10 weight section and the fluororesin system binder 5 weight 
section came out of comparatively, and was mixed by 3t of loads, and was made into the pellet to this Li-Mn 
multiple-oxide 85 weight section as a mixture was used It was used using what dissolved the tetrapod fluoroboric- 
acid lithium (LiBF4) so that it might be set to one mol -/l into propylene carbonate and the mixed solvent of 1 and 
1:1 of 2-dimethoxyethane as the electrolytic solution, having made it contain in a separator. The metal lithium was 
used as negative-electrode material. 
[0009] 
[Table 1] 
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[0010] By mixing each hydroxide of Me:Co, and Cr, Fe, nickel, Mg and Ti with an example 2-7 electrolytic 
manganese dioxides so that it may be set to Mn:Me=1.85:0.05, weighing capacity of the lithium carbonate was 
carried out so that it might be set to Li:Mn=l . 1 : 1 .85, and it calcinated after mixture with the ball mill, calcinated at 
800 degrees C in the electric furnace for 20 hours, it cracked, and the Li-Mn multiple oxide was generated. By 
making this Li-Mn multiple oxide into a positive active material, like an example 1 , a coin cell is produced, a spark 
test is performed, initial capacity and a cycle property are measured, and the result is shown in Table 1 . 
[001 1] By using a lithium carbonate as a raw material, weighing capacity was carried out to the example of 
comparison 1 electrolytic manganese dioxide so that it might be set to Li:Mn=l . 1 :2, and it calcinated after mixture 
with the ball mill, calcinated at 800 degrees C in the electric furnace for 20 hours, it cracked, and the Li-Mn 
multiple oxide was generated. This Li-Mn multiple oxide is made into a positive active material, like an example 1 , 
a coin cell is produced, a spark test is performed, initial capacity and a cycle property are measured, and the result is 
shown in Table 1 . 

[0012] By mixing an aluminum hydroxide with example of comparison 2 electrolytic manganese dioxide so that it 
may be set to Mn:aluminum=1.85:0.15, weighing capacity of the lithium carbonate was carried out so that it might 
be set to Li:Mn=l . 1:1.85, and it calcinated after mixture with the ball mill, calcinated at 800 degrees C in the 
electric furnace for 20 hours, it cracked, and the Li-Mn multiple oxide was generated. This Li-Mn multiple oxide is 
made into a positive active material, like an example 1 , a coin cell is produced, a spark test is performed, initial 
capacity and a cycle property are measured, and the result is shown in Table 1 . 

[0013] Weighing capacity of the lithium carbonate was carried out to the example of comparison 3 electrolytic 
manganese dioxide so that it might be set to Li:Mn=l .15:1.85, and it calcinated after mixture with the ball mill, 
calcinated at 800 degrees C in the electric furnace for 20 hours, it cracked, and the Li-Mn multiple oxide was 
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generated. This Li-Mn multiple oxide is made into a positive active material, like an example 1, a coin cell is 
produced, a spark test is performed, initial capacity and a cycle property are measured, and the result is shown in 
Table 1. 

[0014] Weighing capacity of the lithium carbonate was carried out to the example of comparison 4 electrolytic 
manganese dioxide, and the aluminum hydroxide so that it might be set to Li :aluminum:Mn= 1.1:0. 05: 1.85, and it 
calcinated after mixture with the ball mill, calcinated at 800 degrees C in the electric furnace for 20 hours, it 
cracked, and the Li-Mn multiple oxide was generated. This Li-Mn multiple oxide is made into a positive active 
material, like an example 1 , a coin cell is produced, a spark test is performed, initial capacity and a cycle property 
are measured, and the result is shown in Table 1 . 
[0015] 

[Effect of the Invention] As explained above, according to this invention, the positive-electrode material for 
nonaqueous electrolyte rechargeable batteries which was excellent in the cycle property with high capacity, its 
manufacturing method, and the cell using this can be offered. 

[Translation done.] 
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TECHNICAL FIELD 

[Industrial Application] this invention relates to the Li-Mn multiple oxide as a positive-electrode material used for 
the nonaqueous electrolyte rechargeable battery represented with a lithium secondary battery, its manufacture 
method, and the cell using this. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] In recent years, portable-izing of electronic equipment, such as an AV equipment or a 
personal computer, and cordless-ization are progressing quickly, and small and the demand to the rechargeable 
battery which is lightweight and has high-energy density are high as these power supplies for a drive. The 
expectation as a cell whose non-drainage system rechargeable battery, especially lithium secondary battery 
especially have a high voltage and high-energy density to such a demand is great. They are an intercalation, 
LiCo02 which can carry out a day intercalation, and LiNi02 about a lithium as a positive-electrode material for 
lithium secondary batteries which fills these demands. Or research and development of stratified compounds, such 
as a multiple oxide which replaced a part of transition-metals element by these oxides, are done briskly. 
[0003] moreover — although it does not have the layer structure — LiCo02 etc. — LiMn 204 which is a Li-Mn 
multiple oxide as a cheap material which has the 4V class same high voltage — moreover, voltage — about 3 — some 
[ V and ] — low LiMn02 Development is also furthered. However, when these Li-Mn multiple oxide is used as a 
positive-electrode material for lithium secondary batteries, it is conventional LiCo02. LiNi02 There was a problem 
that it was inferior to a cycle property as compared with the case where it uses as a positive-electrode material. 
Although the method of replacing a part of Mn by Li, or replacing it with aluminum as this cure was also tried, 
although a certain amount of improvement is obtained, it is not enough. Moreover, there was a problem that cell 
capacity was also small. 
[0004] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, the positive-electrode material for 
nonaqueous electrolyte rechargeable batteries which was excellent in the cycle property with high capacity, its 
manufacturing method, and the cell using this can be offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] this invention aims at offering the positive-electrode material for 
nonaqueous electrolyte rechargeable batteries which was excellent in the cycle property with high capacity, its 
manufacturing method, and the cell using this. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] Therefore, this invention is a positive-electrode material for nonaqueous 
electrolyte rechargeable batteries expressed with general formula Li[Mn2-x-y Lix Mey] 04 (0<x<=0.2, 0<y<=0.2 3 
Me:aluminum 5 Co, Cr, Fe, nickel, Mg, Ti). Moreover, this invention is at general formula Li[Mn2-x-y Lix Mey] 04 
(0<x<=0.2, 0<y<=0.2, Meialuminum, Co, Cr, Fe, nickel, Mg, Ti). It is the manufacture method of the positive- 
electrode material for nonaqueous electrolyte rechargeable batteries expressed. It is the manufacture method of the 
positive-electrode material for nonaqueous electrolyte rechargeable batteries characterized by mixing the raw 
material which contains elements other than Li first, throwing in Li salt continuously, and mixing again. Moreover, 
this invention is the nonaqueous electrolyte rechargeable battery which used the above-mentioned positive- 
electrode material for nonaqueous electrolyte rechargeable batteries. 

[0006] The fall of initial capacity has x large values at 0.2 or more, and 0.2 or more have [ y value ] the large fall of 
initial capacity similarly. 



[Translation done.] 
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" * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, based on an example and the example of comparison, this invention is explained concretely. 
In addition, this invention is not limited to a raw material, cell composition, etc. which are shown below. 
[0008] By mixing an aluminum hydroxide with example 1 electrolytic manganese dioxide so that it may be set to 
Mn:aluminum=l .85:0.05, weighing capacity of the lithium carbonate was carried out so that it might be set to 
Li:Mn=l.l:1.85, and it calcinated after mixture with the ball mill, calcinated at 800 degrees C in the electric furnace 
for 20 hours, it cracked, and the Li-Mn multiple oxide was generated. A coin cell is produced by making this Li-Mn 
multiple oxide into positive-electrode material, a spark test is performed, initial capacity and a cycle property are 
measured, and the result is shown in Table 1 . in addition, the positive electrode of a coin cell — what carried out 
pressurization molding of what the acetylene black 10 weight section and the fluororesin system binder 5 weight 
section came out of comparatively, and was mixed by 3t of loads, and was made into the pellet to this Li-Mn 
multiple-oxide 85 weight section as a mixture was used It was used using what dissolved the tetrapod fluoroboric- 
acid lithium (LiBF4) so that it might be set to one mol -/l into propylene carbonate and the mixed solvent of 1 and 
1 : 1 of 2-dimethoxyethane as the electrolytic solution, having made it contain in a separator. The metal lithium was 
used as negative-electrode material. 
[0009] 
[Table 1] 







mAh/g 


5 * JlsEf 




L i M n 1.85L i 0. 1 
A I 0.05O4 


1 1 5 


9 5.2 ; 




L i Mnl.85L i 0.1 
C O0.05O4 


118 


9 4.6 




L i M n 1. 85 L i 0. 1 
C r 0.05O4 


117 


9 4.0 


4 


L i Mnl. 85JL i 0.1 
Fe0.05O4 


1 1 6 


9 4.2 




L i Mn 1.85L i 0. 1 
N i 0.05O4 


112 


9 5.5 




L i Mn 1.85L i 0. 1 
MgO. 05O4 


12 0 


9 3.8 




L i Mnl.85L i 0. 1 
T i 0.05O4 


117 


9 3.8 


ttttW 1 


L i M n 2 04 


12 5 


8 7 . 0 




L i Mnl. 85 
A 1 0.15O4 


10 2 


9 5. 0 




UMnl.85 
L 1 0. 150.4 


10 7 


9 0.0 


kU*0I4 


L i M n 1.85L 1 0.1 
A 1 0.05O4 


1 12 


9 3.5 ' 



[0010] By mixing each hydroxide of Me:Co, and Cr, Fe, nickel, Mg and Ti with an example 2-7 electrolytic 
manganese dioxides so that it may be set to Mn:Me=l. 85:0.05, weighing capacity of the lithium carbonate was 
carried out so that it might be set to Li:Mn=l . 1 : 1 .85, and it calcinated after mixture with the ball mill, calcinated at 
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800 degrees C in the electric furnace for 20 hours, it cracked, and the Li-Mn multiple oxide was generated. By 
making this Li-Mn multiple oxide into a positive active material, like an example 1 , a coin cell is produced, a spark 
test is performed, initial capacity and a cycle property are measured, and the result is shown in Table 1 . 
[001 1] By using a lithium carbonate as a raw material, weighing capacity was carried out to the example of 
comparison 1 electrolytic manganese dioxide so that it might be set to Li:Mn=l.l :2, and it calcinated after mixture 
with the ball mill, calcinated at 800 degrees C in the electric furnace for 20 hours, it cracked, and the Li-Mn 
multiple oxide was generated. This Li-Mn multiple oxide is made into a positive active material, like an example 1, 
a coin cell is produced, a spark test is performed, initial capacity and a cycle property are measured, and the result is 
shown in Table 1 . 

[0012] By mixing an aluminum hydroxide with example of comparison 2 electrolytic manganese dioxide so that it 
may be set to Mn:aluminum=1.85:0.15, weighing capacity of the lithium carbonate was carried out so that it might 
be set to Li:Mn=l . 1 : 1 .85, and it calcinated after mixture with the ball mill, calcinated at 800 degrees C in the 
electric furnace for 20 hours, it cracked, and the Li-Mn multiple oxide was generated. This Li-Mn multiple oxide is 
made into a positive active material, like an example 1 , a coin cell is produced, a spark test is performed, initial 
capacity and a cycle property are measured, and the result is shown in Table 1 . 

[0013] Weighing capacity of the lithium carbonate was carried out to the example of comparison 3 electrolytic 
manganese dioxide so that it might be set to Li:Mn=1.15:1.85, and it calcinated after mixture with the ball mill, 
calcinated at 800 degrees C in the electric furnace for 20 hours, it cracked, and the Li-Mn multiple oxide was 
generated. This Li-Mn multiple oxide is made into a positive active material, like an example 1, a coin cell is 
produced, a spark test is performed, initial capacity and a cycle property are measured, and the result is shown in 
Table 1. 

[0014] Weighing capacity of the lithium carbonate was carried out to the example of comparison 4 electrolytic 
manganese dioxide, and the aluminum hydroxide so that it might be set to Li:aluminum:Mn=l.l :0. 05: 1.85, and it 
calcinated after mixture with the ball mill, calcinated at 800 degrees C in the electric furnace for 20 hours, it 
cracked, and the Li-Mn multiple oxide was generated. This Li-Mn multiple oxide is made into a positive active 
material, like an example 1, a coin cell is produced, a spark test is performed, initial capacity and a cycle property 
are measured, and the result is shown in Table 1 . 

[Translation done.] 
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